Dehydroepiandrosterone protects the microcirculation of muscle flaps from ischemia-reperfusion injury by reducing the expression of adhesion molecules.
Adhesion molecules contribute to ischemia-reperfusion injury by increasing the endothelial adhesion and extravasation of leukocytes. Scientific evidence suggests that presurgical treatment with dehydroepiandrosterone may protect the microvasculature against this damage, but the exact mechanism is not known. The purpose of this study was to investigate the effects of presurgical dehydroepiandrosterone treatment on microcirculatory hemodynamic parameters and the expression of adhesion molecules in a rat cremaster muscle flap model. Twenty male rats were randomly assigned to three experimental groups. In group I (n = 5), the muscle flaps did not receive presurgical treatment. In group II (n = 6), propylene glycol (30 mg/kg), the vehicle for dehydroepiandrosterone, was injected intravenously before ischemia was induced. In group III (n = 9), dehydroepiandrosterone (30 mg/kg) was injected intravenously before ischemia was induced. All flaps were subjected to 6 hours of ischemia and 90 minutes of reperfusion. Microcirculatory variables (functional capillary density, red blood cell velocity in the main flap arteriole, and numbers of rolling, sticking, and transmigrating leukocytes), blood levels of three adhesion molecules (L-selectin, Mac-1 integrin, and CD44), and the numbers of leukocytes expressing those molecules were analyzed. Analysis of the microcirculatory parameters revealed that dehydroepiandrosterone treatment before ischemia had significant preservative effects on the red blood cell velocity and functional capillary density 30 and 90 minutes after reperfusion, compared with the control and vehicle-treated groups. Leukocyte-endothelial cell interactions were also affected by dehydroepiandrosterone treatment, as reflected by significant decreases in the numbers of sticking and transmigrating leukocytes 30 and 90 minutes after reperfusion. In dehydroepiandrosterone-treated animals, leukocytes exhibited lower levels of expression of adhesion molecules after the onset of ischemia, compared with the control groups. In this study, intravenous dehydroepiandrosterone administration reduced the activation of leukocytes and improved red blood cell velocity and capillary perfusion in the muscle flap microcirculation during ischemia-reperfusion injury. This protective effect was most likely the result of delayed expression of Mac-1 integrin, L-selectin, and CD44 molecules on leukocytes.